
 

 
 

 
 
 
February 12, 2010 
 
 
 
 

David Frydenlund, Esq. 
Denison Mines (USA) Corporation 
1050 17th Street, Suite 950 
Denver, Colorado 80265 
 
Dear Mr. Frydenlund, 
 

Included with this letter are the interpretive geologic cross-sections and the additional 
supporting data requested in the URS Round 2 Interrogatory Statement regarding the Groundwater 
Discharge Permit for proposed tailings Cell 4B (Figure 1) at the White Mesa Uranium Mill site (the 
site). Geologic cross-sections consist of 1) a generally east-west cross section (A-A’) through 
perched monitoring wells MW-17, former well MW-16, and MW-23, and 2) a generally north-south 
cross section (B-B’) through perched monitoring wells MW-28, MW-29, MW-23, former well MW-
16, and MW-3A. These cross-sections are provided in Appendix A and their locations are depicted 
on Figure 2. 

 
Data supporting the cross sections are provided in Appendix B. These cross-sections and 

supporting data constitute the information to be provided under separate cover as discussed in Hydro 
Geo Chem (HGC), 20101. Appendix B also provides available lithologic data from angle borings to 
support discussions in HGC, 2010 and a log for Boring #19 (Dames and Moore, 19782) which is 
discussed below. 

 
 Because detailed lithologic data other than the elevation of the contact between the Burro 

Canyon Formation and underlying Brushy Basin were not available for wells MW-5, MW-12, MW-
14, and MW-15 (Figure 2), these wells are not shown on the cross-sections. Although a detailed log 
for Boring #19 is available, and this boring is reported to be located near proposed Cell 4B, its 
precise location is unknown and it is not shown on the cross sections. Data from the angle borings 
are also not included in cross-sections because the locations of the borings are not precisely known 
nor are the true depths of the lithologic features described in the angle borings. 

                                                 
1 HGC, 2010. Letter to David Frydenlund, Esq, Denison Mines. February 10, 2010. 
2 Dames and Moore. 1978. Environmental Report. White Mesa Uranium Project, San Juan County, Utah. Submitted to 
Energy Fuels Nuclear, Inc. 
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Requested Information Provided with this Letter 
 
The Round 2 Interrogatory requests the development of geologic cross-sections “depicting 

the three-dimensional configuration of the contact between the Brushy Basin and the Burro Canyon 
formations representing the area beneath and downgradient of the Cell 4B footprint.” These cross-
sections are to “ include information on the locations and distribution of any conglomerate zones 
and/or lenses that may exist beneath the Cell 4B area that might influence groundwater flow paths 
beneath Cell 4B.” The Interrogatory also requests lithologic data supporting these cross-sections and 
data regarding vadose zone and saturated zone permeability testing in the vicinity of proposed Cell 
4B. As discussed above, cross-sections are provided in Appendix A and supporting data are provided 
in Appendix B. 

 
 

Description of Cross-Sections 
 

The cross-sections provide an interpretation of lithologic conditions beneath proposed Cell 
4B between the land surface and the Brushy Basin contact with the overlying Burro Canyon 
Formation. In particular, they provide an interpretation of the locations and extent of materials 
reported in the lithologic logs as conglomerate, as well as sandstone intervals reported to contain 
various conglomeratic features. Intervals of shale, sandstone, conglomerate, siltstone, shale with silt, 
sand, sand with silt, and sandstone with intermittent conglomeratic features are depicted. Contacts 
between lithologic features are dashed where uncertain. Vertical exaggerations of 5 and 7.5 are used 
in cross-sections A-A’ and B-B’, respectively. 

 
 A distinction is made between materials depicted as conglomerate in graphic logs of borings 

and materials depicted as sandstone in graphic logs but described in the sample description sections 
as sandstones having conglomeratic features. For example, the graphic log of MW-16 (Appendix B) 
depicts an interval containing conglomerate (and sandstone and siltstone) between depths of 
approximately 43 and 47 feet (ft). Three other intervals of sandstone described in the sample 
description section as “conglomeratic in part”, or containing occasional “conglomerate stringers”, or 
having “conglomeratic pebbles” that are “angular lithic fragments” are depicted on the graphic log 
as sandstone. The interval described as sandstone having “conglomeratic pebbles” that are “angular 
lithic fragments” is arguably not significant enough to be characterized as conglomeratic material. 
Similarly, the Boring #19 graphic log indicates one interval of conglomerate, approximately 2 ft 
thick, at a depth of approximately 37 ft. A second deeper interval of sandstone, located between 
approximately 80 and 85 ft, is ambiguously described as “moderately well-cemented conglomerate 
or fractured sandstone”, but is not distinguished on the graphic log. 

 
 Intervals depicted on graphic logs as conglomerate are likely more significant lithologically 

than intervals depicted as sandstone but described in the sample description sections as sandstone 
having conglomeratic features. The latter are represented on cross-sections as “sandstone with 
intermittent conglomeratic features”. Because intervals of sandstone having conglomeratic features 
are not depicted on graphic logs of the borings, the precise depth intervals of these lithologies are 
generally not known, and they are represented as conservatively thick on the cross-sections. 
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The contact between the Burro Canyon Formation and the overlying Dakota Formation is 
depicted on the cross-sections only at MW-16 and MW-17. This contact is not reported in logs for 
other wells used to make the cross sections. In general, these two formations are so similar at the site 
that they are difficult to distinguish reliably.  

 
 

Conditions Depicted on the Cross-Sections 
 
In general, lithologies other than “sandstone” (as defined on the cross-sections) are not 

correlatable between boreholes. Where non-sandstone lithologies are interpreted to be continuous 
between boreholes they are sub-horizontal. For example, a conglomerate appearing between depths 
of approximately 70 and 80 ft in both MW-28 and MW-29 (cross section B-B’) is interpreted to be 
continuous between these borings and is relatively flat-lying because it occurs at similar depths. The 
apparent dips of these features are exaggerated by the vertical exaggeration of the cross-sections. As 
described above, vertical exaggerations of 5 and 7.5 are used in A-A’ and B-B’, respectively. 
Discontinuous features are also depicted as sub-horizontal in the cross-sections because 1) there is no 
reliable borehole data to indicate otherwise, and 2) sub-horizontal geometry is generally expected in 
formations of fluvial origin having shallow dips such as the Dakota and Burro Canyon Formations in 
the vicinity of the site. 

 
Sub-horizontal intervals of conglomerate and sandstone having conglomeratic features are 

expected to have a minor impact on any seepage that may originate from proposed Cell 4B. As 
discussed in HGC, 2010, these vadose conglomeratic intervals do not consistently have higher 
hydraulic conductivities than the surrounding sandstones. Should these intervals have higher 
conductivities, they would likely spread any seepage laterally so that the seepage would contact a 
larger area of perched groundwater. This would reduce the possibility that any seepage originating 
from a localized source area could contact a localized region of perched groundwater and pass 
undetected between perched monitoring wells. Under these conditions, the impact of conglomeratic 
intervals on any seepage would likely be beneficial with regard to timely detection of any seepage by 
perched groundwater monitoring wells.  

 
 

Brushy Basin/Burro Canyon Contact Geometry near Proposed Cell 4B 

The Brushy Basin/Burro Canyon contact depicted in the cross sections is based on the contact 
elevations reported in the boring logs. The contact geometry is reflective of the surface depicted in 
Figure 2 which is similarly based on the logs. The dry area beneath MW-16 resulting from the ridge-
like feature in the contact is relatively small as discussed in HGC, 2010 (Figure 3), and is expected to 
have a negligible impact on groundwater monitoring downgradient of proposed Cell 4B. 





 

 

ATTACHMENTS 
 
 

FIGURES 
 

1 Site Plan Showing Perched Well Locations and Proposed Cell 4B, White Mesa Site 
2 Approximate Elevation of Top of Brushy Basin Showing Locations of Geologic Cross-

Sections A-A’ and B-B’ (Contours Generated by Kriging) 
3 Kriged December 2009 Perched Water Level Map Showing Estimated Dry Area Near 

MW-16, White Mesa Site 
 
 

APPENDICES 
 

A Cross Sections  
B Detailed Boring Logs and Permeability Data 
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